Survival of cultured cerebellar granule neurons can be maintained by Akt-dependent and Akt-independent signaling pathways.
Cerebellar granule neurons can be maintained in culture by four factors: depolarizing levels of potassium (HK, 25 mM), cyclic AMP elevating agents and analogs (cyclic adenosine monophosphate, cAMP), insulin-like growth factor-1 (IGF-1), or lithium. We investigated the possibility that the signal transduction pathways utilized by these four survival factors might converge at a common molecular target and that the serine/threonine kinase Akt might be the convergent molecule. Previous research demonstrated that the four factors could phosphorylate and activate Akt; thus, using pharmacological inhibition of Akt and overexpression of an adenoviral delivered dominant negative Akt construct, we analyzed the role of Akt in the survival mediated by each factor. We found that although Akt is required for the survival mediated by IGF-1 and lithium, it is dispensable for the survival mediated by high potassium and cAMP.